A 41-year-old man presented with abdominal fullness in late August 2012. Abdominal CT showed ileus caused by stenosis of the ileum and an enlargement of the ileocecal lymph nodes. Colonoscopy showed a steep elevated protruding tumor in the cecum, with multiple ulcerative lesions on top. A pathological analysis of the lesions confirmed chronic inflammatory infiltration and epithelioid granuloma. The findings of a tuberculin skin test and QuantiFERON-TB-Gold test were positive. As a result, we treated the patient for tuberculosis of the cecum. After 4 months of treatment, colonoscopy confirmed the disappearance of the tumor. In conclusion, intestinal tuberculosis should be considered in the differential diagnosis when protruding lesions appear in the cecum.
Introduction
Extra-pulmonary infection by Mycobacterium tuberculosis sometimes occurs without any specific symptoms. The main organs of dissemination include the pleura, lymph nodes, intestine, and peritoneum. Intestinal tuberculosis mainly occurs in the ileocecum and presents as an irregular or annular ulcer. Because its symptoms tend to be vague, it is often difficult to diagnose. The infection may sometimes be misdiagnosed as Crohn's disease, ulcerative colitis, colon cancer, ischemic colitis, or amebiasis. The definitive diagnosis relies on detection of M. tuberculosis or caseating granuloma in biopsy specimens. However, the detection of M. tuberculosis is difficult. We herein report a rare case of intestinal tuberculosis, which appeared as a steep elevated protruding tumor in the cecum, with multiple irregular-shaped ulcerative lesions on top, similar to a submucosal tumor (SMT).
Case Report
A 41-year-old Mongolian man, appearing to be healthy, was admitted to a hospital in late August 2012 with constipation and abdominal fullness. He was initially diagnosed with subileus. Upon admission, he was managed conservatively with fasting and the administration of laxatives. His symptoms quickly improved, and his condition recovered within a few days. He was discharged from the hospital after a week. However, 2 months later, he again suffered from abdominal fullness. Abdominal enhanced CT showed subileus caused by stenosis of the ileum and an enlargement of the peripancreatic lymph nodes. After a few days of fasting, his condition recovered again and he was discharged. He was referred to our hospital for a thorough investigation of the cause of subileus. Laboratory data on administration are shown in Table. Stool culture was negative. Furthermore, abdominal enhanced CT showed the presence of a tumor in the cecum (Fig. 1a, b) , and an enlargement of the peripancreatic and circumference of cecal lymph nodes (Fig. 1c, d ).
As he was suspected of having a tumor of the ileum, we performed enteroclysis. Enteroclysis showed a 25-mm tumefacient tumor with a smooth surface and depression at the top in the cecum and a mild area of stenosis in the ileal end (Fig. 2) . Colonoscopy showed a steep elevated protruding tumor with a width of approximately 3 cm and a height of approximately 2 cm, in the cecum (Fig. 3a) . The top of the tumor showed multiple irregular-shaped ulcerative lesions and was surrounded by an erythematous rim. The pit pattern of the surface was normal (Fig. 3b, c) . The tumor appeared to be a SMT. In addition, one ulcerative lesion with mild stenosis at a site approximately 10 cm distant from Bauhin's valve in the ileum was observed (Fig. 3d) . A subsequent pathological analysis of a biopsy of the ulcerative lesion showed chronic inflammatory infiltration and epithelioid granuloma, noncompatible with colon cancer (Fig. 4) . ZiehlNeelsen staining and polymerase chain reaction (PCR) for M. tuberculosis were negative. However, the findings of a tuberculin skin test and QuantiFERON-TB-Gold (QFT) test were both positive, and therefore we considered his condition to be tuberculosis of the cecum with tuberculous lymphadenitis. After completing the diagnostic work-up, the patient underwent the standard treatment for M. tuberculosis infection. The treatment consisted of a triple therapy, including isoniazid (300 mg/day), rifampicin (450 mg/day), and ethambutol (750 mg/day) for 3 months and subsequently only isoniazid and rifampicin for 6 months. After 4 months of treatment, the cecal tumor and the ulcerative lesion in the ileum disappeared as confirmed by colonoscopy (Fig. 5) . In addition, CT showed an improvement in the cecal tumor and a reduction in the size of the lymph nodes. Because the treatment for tuberculosis was effective, the diagnosis of cecal tuberculosis with tuberculous lymphadenitis was thus confirmed.
Discussion
M. tuberculosis has a low incidence-approximately 3-6 per 100,000 individuals in the United States and Western Europe. Pulmonary disease is the most frequent manifestation, but extra-pulmonary and disseminated disease may also sometimes occur. The main organs of dissemination include the pleura, lymph nodes, intestine, and peritoneum. Intestinal tuberculosis is mainly caused by swallowing infected sputum containing M. tuberculosis and the hematogenous transmission of active tuberculosis (1) . Once contained in the gastrointestinal tract, the bacillus traverses from the mucosa to the submucosa, where the infection is primarily lo- calized. Intestinal tuberculosis is mainly detected in the ileocecum. Inflammatory processes could result in consequent edema, cellular infiltration, and lymphatic hyperplasia. Over time, patients may develop submucosal noncaseating granulomas, mucosal ulceration, necrosis, fibrosis, and stricture formation (2) . Furthermore, only 20-25% of the patients with intestinal tuberculosis have concomitant active pulmonary tuberculosis. The disease is generally characterized by nonspecific symptoms, which may include chronic abdominal discomfort, weight loss, diarrhea, vomiting, and fever. The definitive diagnosis is determined by either the detection of M. tuberculosis or caseating granuloma in biopsy specimens. PCR has shown a specificity of up to 95% and an accuracy of 82.6% for diagnosing intestinal tuberculosis (3). However, the sensitivity of PCR is estimated to be approximately 63%. Recently, QFT is also used for the diagnosis of tuberculosis, which involves a blood test using an interferon-γ release assay that measures the release of interferon after stimulation in vitro by M. tuberculosis antigens.
The main advantage of this assay is the lack of any crossreaction with BCG and most nontuberculous mycobacteria. The positive rate of QFT in patients with intestinal tuberculosis apparently ranges from 40% to 67% (4). Moreover, the positive rate of the tuberculin skin test (!10 mm) ranges from 60% to 69% (4). Detailed endoscopic findings of intestinal tuberculosis have been described in a previous report, and the infection mainly appeared as multiple superficial ulcerative or hypertrophic lesions characterized as scars, fibrosis, and pseudotumors (5). Sato et al. (6) classified ulcers or erosions into four types: type 1 (linear ulcers in a circumferential arrangement or linear ulcers arranged circumferen- tially with the mucosa showing multiple nodules), type 2 (round or irregular-shaped isolated small ulcers arranged circumferentially without nodules), type 3 (multiple erosions restricted to the colon), and type 4 (small aphthous ulcers or erosions restricted to the ileum). However, protruding lesions of intestinal tuberculosis are rare. Cases of SMT-like cancer have also been reported (7), their endoscopic characters include central ulceration with surrounding depressions. Various inflammatory diseases occur in the cecum. The endoscopic features of Crohn's disease are aphthous-like ulcers, discrete ulcers, serpiginous ulcers, or cobblestoning of mucosa, and those of amebiasis are discrete ulcers or multiple erosions with exudates. Colonic tuberculosis sometimes occurs in the cecum. Endoscopic features mainly include solitary or multiple protrusions covered with a normal appearing mucosa with or without ulceration, but the height of such tumors is generally low (8) . Only one case of SMT shaped colonic tuberculosis has so far been reported (9) . In this case, at first, an ulcerative lesion of the ileum was considered to be indicative of Crohn's disease, tuberculosis, malignant lymphoma, or any other type of ulcerative diseases. However, the shape of the cecum was not the same as that observed in Crohn's disease or tuberculosis. Although the protruding tumor was considered indicative of colon cancer, colonic lymphoma, or colonic amebiasis, the normal pit pattern of the tumor surface was not that observed in these diseases. The pathological analysis of the biopsy specimen, and the positive tuberculin skin test and QFT test aided in a final diagnosis of cecal tuberculosis. Colonoscopy was performed 4 months after the treatment for M. tuberculosis and a good outcome was achieved.
In conclusion, the diagnosis of intestinal tuberculosis by endoscopy alone is difficult. Therefore, biopsy sampling from protruding lesions combined with histological cultures should be performed when intestinal tuberculosis is suspected. Moreover, partly due to limited sensitivity, we should use multiple diagnostic tools for the diagnosis of intestinal tuberculosis. In this case report, we diagnosed atypical intestinal tuberculosis in the cecum and successfully treated it with anti-tuberculous treatment.
